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Finite element analysis on temperature field of bearing with shaft

WANG Yan-shuang', ZHU Harfeng', LIU Zhe*
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Henan University of Science and Technology, Luoyang Henan 471003, China;
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Abstract: Finite element model based on the structure of bearing with shaft was set up.
Its temperature field was analyzed by finite element method. First, angular speed of balls
was analyzed through quasi-static method. Then power loss was gotten at various inner ring
velocities, axial loads and radial loads. Finally, temperature distribution was calculated by
ANSYS. Effects on temperature field were analyzed at different operating conditions by ex-
amples. The results validated by experiments show that axial load and inner ring velocity

can affect temperature distribution strongly. but the effect of radial load is not significant.
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Table 1 Speed of the downmost ball about its own axial

/ / / / / /
N (rad/s) N (rad/s) (r/min) (rad/s)
1 2796. 3 2 2803.19 10000 1863. 53
2 2796. 49 5 2796. 99 15000 2796. 21
4 2796. 99 10 2796. 22 20000 3730.06
6 2797.77 15 2796. 10 25000 4665.53
8 2799. 2 20 2796. 00
10 2802.52 25 2795.5
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Fig. 6 Variation of total power loss within
the bearing follows with

axial loads
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Fig. 9 Effect of ratation speed upon temperature rise

Fig. 10  Effect of axial load upon temperature rise
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